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Foreword 

fifth' ps^icÄ flOTSPftpl "nr  Research. Contract 

BörC 11215 additional.plastic laminates,,  included in this 

program were tested for funginertness using the tvo test methods 

program« 

Testing of -Ener^o set ting molded plastics,   included 

in this program    using  the Petri-M'sb ma&od* was continued» 

'lestlag of therrn©setting molded pla^ties,. ijaclö'lad In this 

program, using the Eural&it^ihcpqsure- mejjhod was  initiated» 

_L 

-i'^'lf'•' !: "• -':,~c".r  ' ,T ~ '—««gj^fjw»- 
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r fe-. 

r[_lit 

; "-i>„ 

- A number of aolderless terrtnals*  including, plastics.. - 

in their make-up, were tested- for funginertneas, using both 

the "ftetrl'-piah method anä Humidify-Exposure metJa&eu 

A partial comparison of results obtained by the two 

methods has. been included in this report», 

IWGIfrETOCgS  OF FSlS'ilXC. !L^ll:ATBg 

Introduction 

Evaluation of plastic laminates has been continued, 

"by both the laboratory procedures mentioned in earlier reports 

in this  series under this contract* 

Results are presented in this report  of determinatlone, 

hy the Petri-dish culture test procedure and by the humidity- 

expo sure test method supplementing similar data in the prior 

report a«? 

pi fre rials 

i'he materials evaluated in this, stiidy in-clude-. laminated.,. 

thBrmo&stTfeihgV" plastic" M'tcViai jTäs 'approved"under the  to'liowixrg."' 

speeifications:- 

Specificatlon gype 

M1X-B-997 4 GSG" 
MZf^l5©37A GKG 
mxI^-E^iowFA HPG 
MJj>P^3115A pig. 
MTT--P-0115A . PBE 
MIIHP-3115A PB3MP" 

MII^EKL&QSSA. " FBM 
MIL-P-l-502'öA. FBG 
MS£~l^l#e&§=A FiBF/ 
MJTu=J?^lg6^5A FBI 

Filler 

Glass Cloth 
Glass Cloth 
Kylon Cloth 

Paper 
Paper 

.   Paper._ 

Cotton Fab.-. 
Cotton Faß* 
Ctotfcph Fa he 
©ott on Fab.» 

fie sin Grade 

Silicons        General 
Malamina    General.  
Phenolic        General 
Phenolic 
Phenolic 
Phenolic 

Phenolic 
"PVi a n rO a ä 

Phenolic 
Phenollo 

GesssBl, 
Electrical 
BiUctrieal* 
Punching 

Mechanical 
General . 
Electrical 
Fxffe~Mäfcho. 

i?1*.— -»"7^ :d^"- 

-_--T7-|, _ :j%. 



Petr i-KD i sSl. isst Meth-ocL 
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Introduction 

additional plastic laminated materials v^e.re tested 

following the.Petri-Msh culture  test, procedure as  outlined, 

i.n. the "Funginertness—Requirement and Test for use in MIL-1*631A 

(as completed 29 January 1951)",   furnished by the Bureau of 

Ordnance with letter dated. 16 February 19:51.. 

Earlier work covering this phase of the  study-was 

reported as follows: 

1st Quarterly Report 
and " ,r 

3rd 5*' '» 
4th -' " 

Pages 4^35-. 
"       28-77 . 
<'     124^-136 
*    249-262 

Procedure,. .-  ^ ^^^^-^=. _^^^^..._-^^==_._.. . •• 

The procedure has been explained in detail in the 

First Quarterly Report,  pages 5,6., and 7« 

"" -Rating; - ~    -   - -   - 

. - it the end of" the  21 üay Ihc-ubatiQn p-,erl-cd.,  each 

specimen was examined separately for-growth on the  surface and 

for growth  on the cut edges and rated as follows-;? 

Ohserved Fungus growth on . 
.the, spe^qifien" a 

Ho growth - .'•-".-      -. --- 
Traces  of  growth  (*.) 
Slight-  to moderate -growthi  partial-.jcä-vja-ragja. 
Icöderate growthi   considerable  coverage 
Abundant growth*  aoraplete coverage 

Eating  

0 
1 

3, 
4 

('")"See next page for explanation 

-&22" 

i1 _i."_. 1 i, 'Jv^/M. <_." y. -'.:-:-.*•*••' • A.,-! I'U'IL.::;-.. %3A«SKK- ..-i-:.^->£.-'-5 *•_•?•*: ^T^.,*"!^ 



(*)' Trace« of growth: are defined as scattered-, sparse fungus 
growth, such as might, deve'lop.-from an unusual .mass of spores 
in the original inoculum,, or upon an occasional extraneous , 
bit of debris. (Coatin^us cobwebby growth extending over 
the entire surface or edgo of the specimen, even though not 
necessarily obscuring the Specimen, was rated as 2e) 

Sable ga page 225,. lists the observations On the 

individual replicates both for surface and edge growth. Table 

29 page 326 lists the observations on the individual replicates 

of the conditioned specimens and the numeric rating of each 

replicate both for surface and edge growth» 

Int ei r pr et a t i.on 

For a material to be. considered funginert  it shall 

not support fungus growth;   this  shall be due to absence of 

nutritive, substances in the material and not  to presence  of a 

fungistatic agent*     The absence  of a fugitive fungistatic agent . 

was •determine.d from the results  on the  sp-ooimens which received 

the  conditi.ori.ing of & hours ans $5° C«, •   

On the basis: of the numeric rating of the  fungus 

growth on the, six specimens for each sample  of plastic laminate, 

being -eva-lu-grire-ä,  Sh<e following öriteria were, used" for the variots 

degrees ©f fungua. resistance:_   __ _._- 

^ Fung Inert -* where: at. least 2 of 3 sp.e cinjens .ware rated •& or. 
1 when" testend as received and at least 2 of 3 specimens were 
rated 0: or 1 when tested after being conditioned* 

I :\ 

V". 

^323- 

Jsf- 

:*$'T 
*y~**iiafc<f WM«<umwii«4)ttfieHH0^V^wi' -••••••*.•,.• ••• !.»<>, 

"p- 'v-sfs^ •*r^7' "T^S3, rl {-" -w" _ 
•iss-rt^ tja t&?ii!**!s??*??*r"-3:z-'& 
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i      C- 

23    liri^^|#f^ W"81'9 ät 1?äät *  Pf 3  specimens 
5 n?TIS •? °    * When ****** as received and'at least 
S^SB öSSiSSK*:^ ^ate4 0 ^ 1 when tested after 

3) Fungus- Sugg-e-pt ibl« - 'where at least 2  of 3 specimens Were 
not rated'Q or 1 when tested; as received and at least 2  of 
3 "specimens were XLOJL rated 0 or 1 when tested after being 

•conditioned* 

Silica, it has hot been determined whether these criteria 

will he applied to surface growth alone, or to surface growth 

together with edge growth»  separate ratings have been assigned.  

to the specimens based on surface growth alone and ön surface 

and edge- .growth considered together» 

Table 3,0. page 327>  lists the öia.as.ifi:cat.iön of the 

plastic laminat.es tested,, based1 -on the ratings considering, 

surface growth alone und/ön/iW rät in-gg  considering surface 

growth together -with edge growth« 

*32'4- 

? S\, IM^^^V^^"-^'—^,^e .1^ •y ^/o^t-^p-'r^c^' r. "A' *n ^fc-4-i »i.,«j---= z>:2?.-JisZTi -"•Ü^ll;-    S<r=-     ^« ^=^. ^-k^-vpArr"* £*_:•*. .1 *V »'1 
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Summary, off Observatlong _ Jffur faee Growth Alone); 

The  following s-F.mple 
showed traces  of growth  on 
all six rep!icate3j 

The  following, sample 
showed no growth? traces of 
gröv/thj  or slight - growth ön 
all SiX replicates; 

The following svample 
showed slight growth on 
all six replicates?   

The following sample 
showed slight er moderate 
grewth on all six replicates« 

The following sample 
showed moderate growth on 
all six replicates: 

.no 

#10 

#10 

#5 

Besignation      Srade 

G~5~815 GJSiG 

782 

XX 

PBE~P 

W 

PBG 

PBE 

• NPG 

S-ummarr „of Observations   (Surfaces and Edge Growthj 

The  following  sample 
showed no growth.,  traces   of 
growth,  or slight growth on 
all  six replicates-: 

Ofee £'ollowihg; sampie 
sh-.owed traces  or jQ.ight  
growth on all sis replicates; 

The following samples 
showed slight of moderate 
growth  on all six repl.icate.se 

The  following sample 
showed mpde-^äte  or ahundant 
gr.ow/bh oft. all six repiiicatG-s; 

#2 

#7 

£1.0 
#10 

-U-CL 

780 

0---a=813- 

XXX 

I 

PBEwP 

PBG 
PBE 

J5PG. 

328 
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JB^MI^^^S^MSg M§tho& 

Int r oduc$ 1 ,__•_. 

Y.'urJr. during this period has. "beon the testing of 

additional plastic  laminated materials for  fungus re-sistance, 

following tU« Humidity-Exposure method äs  outlined in paragraph 

4.*2  of »Ei-aft   of  Euörd Specification 52T15  (Ord),   rev,   draft.. 

Rele5   of 15 August  1950".   furnished hy the Bureau of Ordnance 

with letter  da.e-d 17   January 1951.     Earlier work covering this 

phase of the  study was reported as follows: 

-- Emd Quarterly Report 
3rd " " 
4th        "' " 

Pages 78-120 
» 187-201 
»     263-300 

Procedure 

-    (One procedure has "been explained in detail in the 

Second Quarterly Report,  pages 7-8 through El» 

•Rating 

At the  end of the incubation period the wateh glass 

was removed and the rack taken out of the .jar.    The  separate 

.ßjog-ag  of  string   (ooaatrols) wej.3  «xsmiiaed f©£ fungus growth 

(visihle to the naked eye)..» ....... ... -'-  

All of the  controls included in this   set  of test.s developed 

profuse  fungus growth«.            .  .      .....       .         _..    .._... 

Each of the 4 „spesisieajSj,  exposed without  attached 

c-otton string., was examined  (with the aid of a 71 "iPlash^G^ 

Lens" magnifier)  for fungus growth»    She percentage of area 

. .anvarad-hy  fungus  gr.OB.thL_was:Jio.t,sd_for..______-_i______  the two  surfaces,. 

two side edge:«, top edge,, and tott-om edge« 

__________ .    . - ....    -.. , . -\ . - -329- 

__*—&HWSJ i.. .-%-!;-H.7V7--=-~ Z'f.\- ?"'^,5^aS^E»-;~"   **>*  l*_t*'_*""5l  IP—,-TO*--£  —-J->,   .       "-I*'*'   5H»««E>W-r_^-ll»•---.-^r-.^f'M^_*»TV   Tl»!" 



..t_ 

3aoh of til? 4 sp&eimensj   exposed with attached cotton 

string, was  examined fo-r fungus growth .(visible us the halted eye} 

extending from the   sot ton. string«.    She maximum extent  of the- 

fungus growth from point of contact with tho  string was noted for 

each of two  surfaces  and each of the two  side  edges,   of each 

specimen» 

lable 31 pages  332 through 3419   lists  the  observations 

on tho  individual replicates,» 

Int e rpre tr. t ion 

For a material to be considered funginert  it shall not 

support fungus growth;   this Shall be due to absence of nutritive 

substances  in the material and not to presence of a funglstatio 

agent *    The absence of a funglstatio agent was determined by the 

fühg-uä growth extending from the cotton string on those replicates.. 

exposed with string attached* 

On the basis of the percentage  of area covered by ftegu-s h 

growth of foixr of the eight specimens a-nd the  extent of fungus. 

growth from a tewwn nutrient  source  on the. remaining four of the 

eight  specimen« for each sample of plastic laminate heilig, evaluated: 

the foilowing eritoria were u?od for the various degrees  of fungus 

resistance:. 

-1)   -gung-inert •* where n©n;e of the replicates^, exposed without 
attached cotton string,   shoWiS more than 2%. fungus: 

--• -   - growth and whero  furigus^grewth^e:5:.te.ö;-ds at l^ast 
.       3. mm. from the string on at least  8_o± 4 replicates ; 

: exposed with, -rttan" string atta'chodV "~      """ ~> 

TTKS nS *~   «y   l^j^r- ^ff- ^.^S^iST^^ fWfc'/VMÄKsge^jij^.^j^js^ 
l^^J&Z^J?-?^ '.-&>•. -~T.T?*"r J& !&««-»»,.-« 



K 

h- 

F"! 

2)    ffungi.statio^ where nons «f tö«  replicates»   exposed 
without attached cotton string,   shows 
more than 2$ fungus growth and where 
fungus growth jioo^jpet  extend at least 
1 ram*  from the"T"Lr:dh.g "on at least 2  of 
the  4 replicates exposed with cotton 
string .at.tauhed* 

3?    ffttflfiug- Suaoepti'ple^ where  at least one of the four 
replicates,   exposed without  attached 
cotton string,   shows mor«  than Zfo 
fungus groiv fch* -..__.. 

In taole  31,  pages 332 through 341 are listed the 

ratings, for the ten  (10)  plastic  laminated materials reported 

in this section»    A separate page has been set aside for each 

sample and each page presents "both the original data and the. 

fungus resistance rating b.oth for s&rface growth and for edge 

growth»     She Humidity-Exposure method permits a  separate 

evaluation "based on the  edge growth alone, hence, the  separata 

ratings*.     In this method the  edge growth £s_ tx-u-a edge growth 

in contrast to the Petri-dish method where edge growth could 

in reality he deriving its nourishment from the agar and merely 

Jgglgj^'Pi*. o-ve#--tha=-'£&#e--s ©f the  specimen* 

~3rn. 

\^i"~mm*[f?wn9WM('"T~y'fttik T —-*« t^^t^^c^ifi *r**7»ri pPP^t •«»*W!*P«B.   ***•  ^««w_* 



Skeet 1 Qf 1-Q, 
TABtE      31 

EÜNGÜS RESISMCE OE PLASTIC  MIMES 
(HüMlBIlT EXPOSURE METKQI):)' 

G^Aers. PBE-^P Manufacture? and, designation;     #2 

Specimens.without, strings attcched* 

781 

*• ' • 

ri» 
•P 

o 
•H 

:   rrl 
<    P» 
•    CO 

Growth on .Surfaces Growth on Edges 

Relative 
Profusion 

i of 
area   : 

coxier ed 

Relative Pro fusion of Growths fo of 
area  : - 

covered 
. - 

. .     . . . . 
2 sides Top Bottom 

10-73 Traces ;       < 2$ graces   .• Traces   ; f one. ,-    '<L*$ - 

1074 \   Trades < Zfo \ :   Non e traces   . Traces <L?f° 

1075, Traces <Zfo :   None None Traces ^2fo 

1076    Sraces .<• Zfo :   Fone     _. Traces Slight <:W° 

S-p-ecl-rae-ns with strings, attached? 

•, •£ 

.  o 
•H 
rrl 

'    P» 
© 

Maximum Extent of Puhgus 
Growth from Point of 
Contact with String 

Surfaces >Si4e. Edge=s        !; 

1077 A. -mm "     - -  . ;     ^      :g mm        .-'; 

, 1078. & mm 3 'mm         • 

•; 1079 2 -mm. 4 "mm 

,• 1Q&0 5 mm. •           s. nnü         ' 

Eafei&g, tgiQQ, .pgg;es:,J52,;9. „thr&ugh^ 331 f or exp,lanati ojn) * 
— w  i3as.w:a OH  »ax±-H,;c-öö &J.oile-;     P-^aglner-t 

Basad pn_ Edges alone.;; Fungi na-ri 
*332- 

"^-=   V!-*   .V,&l^J«ä^^«^=*iÄ.j=-•--<» 



TABX.E 31     '{. CONTINUED }: 

FOTGÜS  RESiSl;JJGE OE PLASTIG  LiMUJATES 
fEÜMIBHJy EXPOSURE METHOD.) - 

Saftado; PBG Manufacturer- aim Be-sig-natiöng    #10 

Specimens without strings attacked: 

Sh-ee-j 2 of 10 

XX 

  
+••"• 
cd 
o 

Pi 

Grcwth^on Surfaces Growth, -on Edges 

Relative 
Profusior 

fo   Of 
area 

covered 

Relative Proilasion of Growth: ;      fa   Oi 
area 

covered 2 sidas Top Bottom 
' 1121. Traces < 2$ Traces Traces - "Slight    , <  8jf 

1 T op Träoes traces Traces Slrir'Viii:      ; i       <:  2fo: 

1123 Traces <^   2$ None Non=e 
•.,•:•-!.:, •••  .^»' 

Traces < 2^ : 

1124 

.....,.  

Traces Traces Slight Moderate: _    .^2fo.- 

-     •   -a..! 
_    —   - -•   —    — • aLä.LM,.,,-.,:,.- : -J -ii ir^T —  

-p 

Ö 

m 
CD 

Maximum Ext-ent  of EunguS 
Growth from Point of' 
Contact with String 

112.6 

112? 

Surfaces 

6 mia- 

3. mm 

8 mm. 

112:8 

Side Edge-s- 

6 •mm-. 

6- mm 

2' mm mm 

•Ratijgg  (See päge.s.j^2:9^.hröugn 331 for explanation.)..s 
JIHIII , •• mi-—• '"M^IIIHI»II i. n •»fiiigimi.i.imwi •;i;".'"V"1 •_• :  "   »»i —— —T*^** ri""^' J"*"- .'J-*"*** • —••——— •••"    M nimm • um   • law; m n-| Ml i iiim_i n il JJ ••    •' 

Based on; .surfaces alone.:    Eunginert 

Based $n Edges alowes Eungiltert 

-353- 

~tj^?=*.ry*r=2 ««^"r,' *riI'"
l**9t"M.*J'.z~_\T_] f^J^S',/ 
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Sheet 3 ojf 10 

TABES    ~ 31 (WNTJIWED} 

FtÖTGüS HESIST^CE QP PLASTIC %MEUTES 
fHÜIvlZDITY EXPOSURE METHOD ). 

iGrada: PBE Ma-nufa ctur e r and Dec igna ti en>:    #10 

Sp e o i me ns VJ it hout  s tr ings a 11 a eft ecL; 

XXX 

—or- 

CO o 
•rH 
Pi 
CD 

13.53 

1154 

1155 

Growth on Surfaces 

Relative 
Profusion 

Traces 

Traces 

= Traces 

fo   Of 
are*i 

covered 

< 

< Bfo 

^ a% 

Traces <; S5& 

Growth on Edges 

Relative Profusion of Growth? 

2 sides 

11 Uli o 

' Traces 

Slight 

lop Bottom- 

Slight 

ISfone 

Traces 

Traces 

Slight 

Slight 

Slight 

% of 
area 

covered 

Spec lnen-s_, withes, t r ingsatta ched; 

1 «" +3 
CO 

'•    .•©    -   . 

'     'M' 

Maximum Extent of Fungus 
Growth from Point of 
Gentact with Str;ing           j 

Surf:&Qes ;   Side Edge«     = 

%10... A    _   5_inm_ 2 mm 

1158 4 mm 3 mm 
; 

•l%£ß:~ :9 mm 5 jnin. 
!' 

1160 §. mm .•6> mm 

; • 

-Ra.t±n--gLi£ee p.ag-o-g 389 fckffo^gh^31~ f:or..e:Xs,lanatlQnj;: 

Base-d on surfsssieJaiLöao? ~    ffungihest 

Basest 'on Edges 'a^rTc-?   '-'•; =   Pungihert 

-• c.x3  t -?*• ... ••-.• -"' " '-^S^-?^ '• ^'. 

<< 2$ 

^.«2%- 

<£20 
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feet 4 ._of 10 

TABLE 31     (C ÖWl'iMJJDD) 

EOTGÜS  RESISTANCE  OE PLASTIC  LAMBJATES 
(HÜMIMTY EXPOSURE METHOD) 

Qt-ades FBE Ig^gfaotuger_arid I)esigua t ljon_gj      #12 LE-13 

Specimens Y^itliwt^stringy attached?. 

ML 

•-TTi  ' 

o 
öröwirtron snrfatres ~Grx)-ivtii on Edges.. 

Relative ' 
.Profusion 

1 
°/o   Of 
area 

covered 

Relative Profusion, of Growths fo   Of 
area 

.covered, 2 sides Top Bottom 
: 1081 Modebate ' 25fo ' Moderate ; Moderate : Moderate' 20$' 

: I08'2. Moäerate . :      £©$ Moderate Moderate, Msderäte • 20$ : 

1083. '.Moderate 30$ : Moderate Mode-rate 'Moderate :          19$: 

i.KpC :Me derate ;           3=5$ ;, Maderate : • Moderate f          20p" 

V   •    1   .     :: 

jys^3^ 

' 
CD 

CO'       ! 
:     O 

•H 

'   (St,        . 

Da-    T' 

Maximum Extent  öf EUfigus         , 
4rowtk_froni Point  of 
ÜÖtltäGt with  String 

;        .Surfaces Side Edges - - - 

108.5. —4 räffi              : 4 mm.         ".' 
•. ~ - 

IOB'6 ; 3 mm            ; .          2 mm           i 
- , 

—   • 1087 . _; . 2 -•mm   .:    -' I -3' mm— -_- 
:        

-'• 

1083 ' $ mm 3 mm    . — . 

Ratteg gee poge-s gg.9 through 331  for exulanationh 

Based on surfaces 9l^«|._'--S«ge^.*-Äi^ - ••- 

Bäaäd. ,on Edges alone? Susceptible        .  

BegKJS" •»flUp'nJ!» ^K*iq^~^r^J^*j^?'Vii^>~,**^^'¥?r*~f  f 



Skeet 5_of_ 

TABLE    3l     (CÖNTlLtaKDj 

FUNGUS EESIST^SGE OF PlÄSTIC  LAMINATES 
Lmwibmx SXPOSÜHE IÖ5TH0I)-) 

Grade: 2BÖ   Manufaetur er ^gtn4. Eesi'gnat ions    #13 

Specimens without  strings, .attached* 

xx>is 

—\fl>« •-".-• 

5' Growth, on Surfaces j Growth on Edges - 
o 

-a 
Relative 
P-rosusxon 

fo  of   ' 
area  ', 

covered 

Relative Profusion of Growth* •    % of    •, 
area '. 

cohered' 2 sides Top Bottom   "; 

1097= Traces :     <-Z$^ Hone Ncf&& Moderate   , < 2f0 •; 

: 1098 '   Slight %fo Traces JW 0110           • . Traces     ; <: 236 ; 

1099 Bra-yes.   - < 2$ JJone lone • Traces ;      <£ 2* 

riioo ; T3?§'0 es ,___K'one= Slight <2# Traces <^ m.iä 

S-pgelumens jwith. gt^J^ga a't-ta/cheag 

o 

.03 

I iioa 

-Maximum Extent of Fungus 
Growth from Point of - 

. dontacrb with String. 

S,i.v:if a R.Qg- S4de Edges 

4 mm 

2 'mm 

•6 mm 

6 mm 

Ü mm 

'   3 -mm' 

-^ 
& miir 

7 mm 

RatJMj^g gageg ££5 thresh 331 for eaiplanatlenjs. 

Based on surfaces alones.    lung inert 

Based' on Edge;s. aipnei-"    - i^tinginea^ : 
-33.64 

' *T~^-  '«"-.'Tf ***" 
T^1 ^."•"•J. 'JH"'1 *TWSS* «— w**^*-=—-     ^n-,*—- •- . 
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T4BLS    .81     (GOHTIIÜEI)) 

J&WG-IJS RESISTANCE Gig" PLASTIC- LAMMATES 
fHUMIDIIY S1XBOSXT1E MEQiDJ 

Grade; PBS   Manufacturer and„Be si gnat ion j    #13 

Speoimens yd.thp.ut  strings, a-ttaohedg 

TSX-IZ 

'    CD       - 

«5 
<D 

•A 
iH. 
ft 
© 

Growth, on Surface s' „ —          Growth ori J5'dges._ 
- ,     .. —=-i 

. Relative 
• Pr o -f usi en 

# of   • 
area  : 

covered; 

Relative, Profusion of  Growths :     f0: of 
area 

cove red. :    2 sides . Top Bottom 

110 5 ; _ Tr&ass <: 2$. .   Non.e> ;   Traces traces <   Zfo. 

ii06 • Slight Zfo' Traces Traces Slight < äfo' 

•1107 -. on 5 ~u-»- ssjo Traces Traces :   Slight   '• ;     < 2f0 

[HOB •; , Traces ;   ^.2^ Traces Bone :  s.iight  ;. 
'.. **• 

Specimens with.' strings attached? 

- * -. 

• ö 

• &'-; 
:      CO       : 
•  -01 • 

_ „: ; _ .* „ _7- -__ rrrrr—^ 

3ylax±mum Extent  sf fungus      : 
Growth from Point o,f 
Contaat with String 
-'••'.     .......1.... ^i| 

Surfaces S id,e 'Edges 

11G.S- r "   "" " 2 mm 2 mm 

lllp' 8 mm 6 mm 

Jill; .     ~   5 ml     "'•- •2 mm.         ; 

:;iii2 7 mm A mm 

i 

Rating  (See pages 3f9_ through 33,1 tea?. explanation)' 

Based on surfaces al©n,&:    Fung-inert 

Based on. E4g#B' alone*    - - ^aiSÄiäs'rt 

-%337- 

j-^s^r^1 ^r-^-'f v-r^r^??? 
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Sh.ee* 7' of 10 

layap   si (COM'INUED) 

io««-JS RESISTANCE OF PIAS TIG LAMINATES TT.TMnTJT.C 

{MMID.ITY EXPOSURE. METHOD) 

Grade:    FEE    Manufacturer and Designations.        #13 
rwt i  i- i.. r u i  i •   ii    •• i   .   .  j        . ' ii      in i   ii     i i nil   n   i r -'i     ,\ Ji       .' i  "   i 

Specimens without strings attached: 

I£~13 

"  " D    • 
•+•=» 
CO 
o 

•rt 
Hi 
ft 
CD 

•« 

Growth on Surfaces Growth, on Edges 

.'Relative 
Pföfu s ion 

fo of 
area 

cov-eaced 

Relative Profusion of Srowth: <fo   Of 
area     . 

covered' 2  sides • . . Top. Bottom    : 

1137 Traces < Z% lone -    . Söhe Traces- ,     < $f[ 

1138 Traces <• %$ Traces lone None . -   **&x 

1139 Traces <£   2-/0   : '.    üföne       ; •    Hone 1 Traces <C?f°l 

:I14Q 
f - .... ... 

Traces i   <c"# ; • Traces    j    Traces; > 

; .. ._ : I ...:..' 
. Traces. 

;..  i 
Specimens-, with strj.ng.ai. at t arched * 

CD 
•*?   ; 
CtJ .. 

;    o-   - 
•Hi - • 
r4  : 

. -  .Qj   .; 

CD 
n-i 

Maximum Extent  of Fungus" 
Sx GV,'tH -£zLS!*L JE£>'3&1L_ Q* 

..   (Jontaat. with String 

0ur faces- Siitö  Edge-s    °\ 

;.ll4i: 9 mm & Aim   • 

- - -                     ; 

1142 • .2 mm ä mm            • 

1143: 3 mm1           ; •  _    3 'flam             : 
i                                   - _            

:1144; •          3 mm~ 1 mm 

Bating  (Sag. Pages, 329. through.3gl"fojr explanation).; 

Based ©n surfaces alone:    ftin.gine.rt. 

Based on Edges alone:        . .S|ng%nert     ,; _..,~. 

3 • 

>---     .   < 

»eSft£J& J*£***=iSc^L.J»3i*tS«.     ^tg-^w^t^ 

r."^?-J^>^.JPr^i^8 """tejQ; •*ff"^rr*Ty;*r ^^^x**!-.? - .H-J— ,„m, ^ ,..-.. 

y-jLJTJzf***^'-^^ »es» *"•» . fcWT&i*--^-^-, 
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»ABLE.    31  (COW-riWÄl')- 

FUKuyS ÄESlSTANüE OS' PLASTIC LAMIMIES' 
(HUMIDITY EXPOSURE- METHOD} 

0rajie-;  PBE   Ma^fajo^urer^^aag. .foesigna t.ipn;     7£L6 

Specimens without strings attached.; 

XXX 

. '.—'."  .."...";       ". 
CD 

-ta 
CO 

«   o 

H 
ft 
<D 

.        •- 

Growth -<?n . Sarfaees , .,Growth  on Sages   ;_-.. 

: Relative ' 
Profusion 

fo   Of 
area 

covered 

Relative Profusion of Growth; fo of    ; 
area 
covered 2 sides- Top. Bottom 

1123 Slight   . tfo    : : Slight Traces Slight Zfo-   ;• 

1114 -' :'_ Slight   ; $$• . • Moderate . . Sl-J^Vi-h = Moderate; g£  : 

1115 ; :   Slight   • 2$    ; Traces Traces •    Slight :       <C     "7° 

1116 , • Moderate :         556  ; ' Slight     : . Slight 

- 

Moderate Zfo 

Specimens with, ßtrjngS,. atfyachedit 

:-- •«'-••• 

CO     ' 

'S4    ' 
•   P§' 

•Maorimum Extent of Fungus.      ' 
Growth from Point  of            :> 
Contact v/ith String 

;      Surfaces S:id-e J3Sge# 
• •   - •-   - 

1117': 4 mm ~~    4 #m<           '• 

1118 z .'        6 mm              '• •3- mm     -•    ! 

Hi?.; '-. __      6 ..mm. 3 .mm   .. 

1120 : 
8v -2UÖ-- 

Rating;.(See pages  329 through 331 .forjjexplanation.) 

Based on surfaces alone;     .  Suscepti Me 

Based on Edges alone;   ~ Suseeptihla  

.^M: 

'-.^M^S^^^T-' ' \, •^^'^fj>i^^"":^-'--' 
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Sheet 9   of 10 

3&.BEB 31  (CONTINUE!»: 

FUNGUS  RESISL.JJCE Of PLZLSIBO L&HIEEÄIEES 
(HCMIDIOrr EXPOSURE METHOD) 

Grade:    EBI    Manufaciturer and Designation;;.   #16 

SgBcJmeia-s without_ stringsir.,gtimoji;ed; 

-p 

o 
•H 

i&rowth on Surfaces- 

1129 , 

Growth." on Edges 

Relative 
Profusion 

1130 

1131 

Moderate 

fo of 
area 

covered 

I7ct 

Relative Brofusian p'fjfeowths 

2 sides 

Moderate 

Moderate 

Moderate 

Moderate 

iModerate 

Q?op Bottom 

Moderate Moderate 

°/Q "of 
area 

cove:re& 

i  

20$ ; Moder ate 

Moderate • 

Moderate Moderate 

Moderate Moderate 

Moderate Moderate 

Specimens with strinj^^tJ^9M^L 

o 

;ii33 

Maximum Extent  of Fungus 
Growth from Point of 
Contact. v/ith String 

Surfaces 
11-. 

mm 

iol34. 

11135 

3 mm 

eiffe ^ages 

_J£ mm_ 

i 

3 mm 

2 mm 

3 mm 

j'2. mm 

2 mm 

Bassä on surfaces alonej- Susceptible 

_,        ,.      -.,i„^..«.i.»MJ1* ..  ..-     S.t-i.ä.'e.e.'D.tihie 
OS-Sou.   wti   a«8.w»   » *^,«-t^'1*i. -".-.- 

•v.^.   .*s -^ ../e*v*~/4^fe.. 

ijüTsy^ra^jR^twfj 

15$ 

15$ 

20$ 

f-540^ 
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iABiE Si   (COIJCITEDED.) 

FUNGUS  HESISTiJKiCE OF P1J.STIC  LAMINATES 
(HUMIDITY EICPOStTRE METHOD) 

fficgde;    FBI    Manufacturer and Designat!oh;,    #35 

Specjffieas without, strings attached:; 

o 
•H     , 

R' 
CD 

Growth on Sur fa ces Growth, on Edges 

Relative 
Profusion 

fö  of 
.   area 

e ova T ed , 

Relative Profusion of  Growth: . fo ol 
area 

'. covered-' S    widcs Top Bottom 

1089 Moderate ;"         1-0$ 
_ 

iVt.v-a.-i3x a. ü G ,   Slight Slight 5fo . 

• 109/0 Moderate Wfo Moderate Moderate Moderate 2-5% '•.• 

1091 Moderate lOfo Moderate Slight Moderate 5% 

, 1092 Moderate Wfo -Moderate : Moderate Moderate• 15$ : 
. i 

Specimens with strings attached: 
I 

; 

05 

13 •      CO   • 
o 

CD    !• 

Maximum Sxtent of Fungus 
Growth from Point of 
Contact with String 

; 

.Surfaces :   S;id© Edges 

•; 139.0 %-&& -8- to- • 

- 
1094 2 mm.         --    ' fj      Uijuu. 

lias 5 8 mm. , . —   p.    mw. 

.1096; '          55   mrh. i     $ im 

Rating XSegj paf*es 3f.9 through 581 fp.^  e^la-gatloh.) 

Basea on  surfaces aLohe.1     Suscepijhle 

Based on Edge-s, -alJbhe^: . - S^sc-epti-ltile 

_-y,\,?{<•_'•:.. r; 
=£41: 

/     I 

w.u. LTlc^- 
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TABLE 32 

FUHGtJS HES'ISTAHCE OF PIASTIC LAllIHATES 
(HUMIDÜTY-SXPOSUKE METHOD } . 

(Summary of ratings listed  in table 31} 

surface 
Rating 

Fun gi ner t 
Eunginert 
Eunginert 

Susceptible 
Eunginert 
Eunginert . 
Funginert 

Susceptible 
Susceptible 
Susceptible 

Sp.e.G,0 Manufacturer and 
Grande _ Designation 

PBE-P #2 782 
PEG #10 XX 
PBE #10 XXX 
FBE #12 EE-*13 
PBG #13. 

#13 
XX-13 

PBE XXX^13 
FBE #13 IE-13 
PBE 7#16 XXX 
FBI. #16 t 
FBI #35 x. 
Summary, of.. Obs_ejc¥at ions 

Edge 
Rating 

Eunginert 
Fung inert 
Funginert 

Susceptible 
Eunginert 
Fung inert 
Eunginert 

Susceptible 
Susceptible 
Susceptible 

This summary applies either- to surface or to edge 
growth- as the listings,  if made separately,, would be identicals 

The following   samples 
showed growth cowering  2fo or 
le;gs  of the area on all 4 
rvepl-i.eäte.s.:?'    •<?• 

lese  samples rlsö showed 
a ntinimuffi of Itnnt growth from 
spring on replicates   exposQ'd 
with string fttt'a=che,d) 

Manuf» 

#2 
#10 
#10 
#13 
#13 

Grade  . 

v 

The following sar..,,^- 
Shöwed growth covering Sir 10$ 
of the -area  oh all 4'- rep.I icat ejs.s 

The following sample^ 
.sho.wed gröv/th  covering 16- 
40$ of the  area  $n all 4 
replicate sfi 

¥Jb&~ 

#12 m 

782 
XX 

•\rvrv 

X3U13; 
XX3U13 

LE^-13 

BBBsS 
PBG 
PBE   - 
PB:G 
PBE 
FBE 

~~ xxx~ PJDJU 

LE-13 
L 

EiBE 
FBI 
FBI 

'c$2> 

*vC iSi   1 ^.",- 
•*!*_ss* Sä£E? Sffi^=£iS^rtv* •?;- ^'tyifjr. «i* «y* * "l^!*^^^^^«ft1,^^«Ä^e3^*1»-«at^.   3HM-. 
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Comparison gfJsau&tgJaLBaJ"0 Methods 

A total of 139 plastic laminated materials, have been 

tasted xJresistance to fungus growth using both the Petri^ish 

Method and the Humidit^Wosure Method as supplied. by the Bureau 

of Ordnance, observations and ratings of the individual replicate| 

of these 139 laminate's have bee* reported on previous pages of thi- 

report and in prior reports  in this series« 

Partial comparisons of these results have been reported 

as follows* 

2nd Quarterly  Report. 
3rd " 
4th 
5th ?! 

Table  9 
«   i& 
"     2? 
"     33 

Page -i22 
«•     246*247 
v     319 
«    '344 

As in the previous lists of this comparisons Table 33^ 

page 344 lists additional laminates arranged in decreasing order 

of fungus  resistance,  .as determine>d by the Petri«Msh Method~t. 

considering  surface growth alone».    Also listed are the .cprre«      

, sponAing rejgultig a:s obtained casing th- Humidity^ixpesure Method... 

fhis Ü sting has beeh compiled using, results Qf surface 

growth alone  (on u-ncehditien-ed specimens.)   since it is hot felt 

- that- the '.edge growth obtaine.d  in the Bet&l^Dish Method i? 

s.GBip&-i-sbl=a -t~>=th-a£ obta4^a^ai-JJA-JtafflMIty^S»pju£e^ Me^thod« 

ifo eon-elusions art being drawn from, this- lisM&g    until ; 

all the. laminates, under test have been repörtecU 

•343^ 

— -"TTiTT*! •#>>^i*W. ^--^«^-yv«**1^ '?V(^"f~^!P^vr''"" 

i#.sö#f07Y*y;''^7*' 
£*J•3p5->»%j?TT?- 

*- *-.,-*>• T r"-f •% -.  ^>_" \, «X^ä- 3 vw*T?7*"y^--'- JF»... K^" 
?i?***3IiJSi ^2^j2ff'ir*,v'*,, 
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TAB/IE 33 

•«3üäföU3 KSSIS-IäSüS OF PlAS'JIC MMI'NATES 
nmiwwTTOn BY (DEO TESiC METHODS. AS  DETERMINED- 

Spec«. 
Grade 

Mänüfacturor 
an 4 

Designation 

PBE-P 
PBE 
PBE 
PBG 
PBE 
PBG 
PBE 
FBI 

f2 
#13 
#13 
#10 
#10 
#18. 
#16 

PBE 

 __!""&!: j 

m 
#12 

7SS 
LE-13 
XXDOIS 

im 
XX^lS 

E 
L 

EE-13 

Potri-Dish Method 

Surf-ace  growth fey; 

Method 

.Relative 
Profusion : 

None 
Daeaces 
2ra.ee s 
Slight 
Slight 
Slight 

Slight 
Mod:  Part COM 
Modi Part Gov 

(*) 

0 
1 
i 
2 
2 
2 
2 
•8 
2 
2 

fielativ? 
Profusion 

traces 
SDraees 

!Tr.  - SI« 
[Traces 
traces-. 

'I2?e   -   SI© 
SI. - Mod« 
Moderate 
Moderate 
Moderate 

&- See- pag&-$jgg' fw^Xfiiänäta on 
=-;,:;A. 

$   Of 
a=rea 

UWUi a /I ; u. 

If* 
1*M 

•*# 

1*25$ 
2 •? 5$ 

22a5^0 
32*5$ 

-  -    JiK V* 
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imGiMERa?irBsa öP gtjgM&sEgrmg .MQ&J>JJID.JIäSTICS 

Intro auction. 

_-. 

During the period covered by this report,  testing of 

thermos©tting molded plastics has been continued by the Petri-Disi 

culture method»,    Also during this period testa were initiated 

using, the Humidity-Exposure method!. 

Results are presented in this report  of the det«rni*ias- 

tiond by both the laboratory procedures« 

*        - Materials 

'(Pfre materialä evaluated in this study include  thermo-» 

setting molded plastics as approved under Military Specification, 

MIL-P-14SS 
phenolic Resins 

Type GFG Geiiulöse filler,, general purpose 

3?ype CFI-&      Cellulose, filler.,  impaot^re<s.i.stants nominal 
impact strength,  0,6.0 foot-pounds per inch 
notch« -T   .  ""-_ 

2ype Cf1>10    pellulose filler7 impaö^^re:s-istance;  nopiihai 
impact  strength,  1-.J f oot.-pöühds pir inch " 

' np'tch» , 

,.u_ 

\   : 

Type ö'Ff^SG'   Ö-GIIUIGSB filler.,  impact>-reslsta@t^ nominal 
impa-at strength.,  2*0 foot ^pounds per inch 
höt-cii. 

Syp.e. Cf 1-.3Q    #e,lluloser filler,, impact^resistänt? nominal 
impact, strength ü '3».Qfo.g-t^pounds Pax inch 
hatch» . ""'[''. " 

3?yp.e  CF1-«4'S    G^liU-löse  filler,   inipä-ct-r.e:si..stänt,ji  nominal 
impact strength..*,- 4w foot «pounds: >eaf ihgh ' 
notch». •' 

ii 
_u 

i  : 
! u : 

i I 

.. 

-   -      1 i 

"i "            .    1 
t 

-> 
"- 

345*» 

) 

; .i 

>/»-,.V{*"- r—«".""fU -^.e-,' -^f^V" ~^r"T-?---* BL.'^.T ~'C 



^TT  >lr*1,'~"*s~ ^ it—»-," 

• »Sin^-ral filler., .hegt electrical properti egu 

Mineral fixier, .general purpose/ lie ät-r es ist äHt- 

Mineral filier,  heat^resistante 

Type K^-I-IO   mineral filler.,   impactRealsta=nt;  nominal " 
impact strength.,  1*0 foot-pounds per inch 
notöliv. 

tee -BF!« 

>e MFH 

Type MFI-2f> Mineral filier, im-päct-re.&.iatsntj. nominal 
impact strength; 2«0 foot-pounds per inch 

•notch*  _" 

Melamine Resins 

0elluloas filler, genera1-purpöse •, 

0:ellulos:e fiil.er,_impa,ct*-res:istan:t4  nominal 
impact strength,  0*60 foot-pounds per inch" 
hot ehi  —       -'- 

Mineral filler,  arc-änd flame-resistant.« 

Type ÖMJ-5 ' 

Type MME 

AJLfcyd fiesin: 

>e MA© Mineral filler,, .genera!^purpose  alityd resin* 

Petr i^Dlsh, Test, .Meth öd 

ihtrodnatioh ' '- 

Additional thermoset"ting molded plastics were tested 

fallowing the P«±ri^di,sh cu.ltüä-e test procedure as outlined ±h 

the ;"f\uhg:ine-rfene.s:s Uteqsi ire meat .and Test  for use   in Ml Tr-1~ 6:31 A 

|as completed £9  January 1.9;5ij".j   finished by the Bureau of - 

0fdn!an;ce with.,letter datöd 16 ßelbgü&&$ Jl?''&i..,    •'" ' 

J^lier wöric covering, this pha^e of the  study was 

reported irr the Thir# .^üärterij" Report";(,pages. W^§mf^n^'in 

the fourth iuarte'-ely Report- I pages. ,30,4-317)-*    - 

~3&6« 
A 

,• .Sis*«." ^^^r-s^KSfij.to. • - «J.<.""<J^ ""•-^f.'iSe« '"OJ'£'<to*** * 

-.«•-  »ajö^T^^; ?^* 



Procedure 

The procedure used was the  same  as that used, in the 

Eetri-Msh funginertnesS tests of plastic- laminates except for 

the test specimens used, " The details  or T^nrs- proeeaure are 

found in the First Quarterly Report of this  series«     (See pages 

7*h K     C \J jirU 

55»"3 specimens used in these tests were prepared, äs 

follows:    The  thermos et ting molding plastic,  "being tested was 

molded into discs of l/8n t hi atoms a in such dimensions as to 

allow subsequent cutting of square si. inch "by 1 inch from the 

discs.    'Shis cutting was done usikg an 8n aroor tilt saw equipped^ 

wi%^a__sjaltabl^-_cj3,tting hJLajie^ _  _"_7~."~"~    '"- "~ .., 

2he resulting specimens  (l/'8u x 1" x 1") were then 

handled in the same manner aa th« plastic laminate specimens. 

Rat ing —=•" -=- - ~ 

At the end of the 21 day  i-jetgube.tion period-,  each 

speeiraön V»^Q exaa4ned separately feo? growth on the surface and 

Tfor growth oh "the out edges and rated as follows? 

0*bsea?ved Fungus Growth on 
; --   -, the q.pec isxien 

No growth 
Traces, of growth '('* 1 _. 
Slight to moderate growths partial coverage 
Moderate growth;  consider able coverage 

•'_ .Abundant. grc-vift.h'S- complete coveragig 

Q 
i 
1 
g 
4 

f*): graces of growth are  defined as  scattered,   spar-.a« 
fungus growth ouch as might develop from an unusual ma as  ef 
spores in the  original inoculum,,  or upon an occasional 
extraneous hit of deibiis*     (Öoniinous ooV#ehhy_.growth extending 

- OVbr th'd entire su*:.'Faod cw edge  of tha specimen.,   even though 
no't neeess3i-ily_ obscuring the "specimen, was rated a.a '£.»,} 

•=•34^ 

. ,T 
^ -^~ir~*r-\p.'j!j*!*zic~^? 

-,*..:*': ~~lj^xT7'~' *."*' '$77£\S3SOBB*>&&lL^Z 's.'-c *'-~- - 

S-SBESBSSSrS r^^^-iSSä^*»* (»^ata^- ^^rwfQKü, 
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Table 34, pages 350 through 351, lists the observations 

on the individual replicates of unconditioned specimens and 

numeric rating of each replicate both for surface and edge growth« 

Table 35i pages 352 through 353, lists the observations on the 

individual replicates of the conditioned specimens and the numeric 

rating of each replicate both for surface and edge growth» 

Int e rpr e ta11pn 

For a material to be considered funginert it shall not ! 

support fungus growth} this shall be due to absence of nutritive 

substances in the material and not to presence of a fungi-static 

agent* The. absence of ä fugitive fuhglstatie agent was determined 

from, the re-suits on the specimens which received-the conditioning 

öf 4/  hours <at 85° c» 

Oh the basis of the numeric rating of the fungus growth 

on the six specimen g for each sample of plastic being evaluated, 

the following criteria were used for the various degrees of 

fungu.s re.si^staneej: _ 

D    Funginert ^ where sat least 2  of 3'. specimens were rated 0 
or 1 when tested; as received, and at "least 2  of 3 specimen's 
were rated 0 or 1 mhm tested: ,&ft;e;r- being conditioned* 

2 j    Fugitive: fungi static ~    where; at least 2  of 3 specimens 
wer-g. rat'eci; •« xm .1 witest tested .äs r© skived and at  least. 
$: of 3  specimens were not rated 0 or 1. when tested    after 
being e.Onditionedo '        •. / 

:3r- Fungus _ Su'se-ept ible ~ wehere- %%'1üäim^'^'W%®eQifiL(^ were 
-not'ym%mr&'or- % when te:st,ed~as received;, and at least 2 of 
3-'.specimens were hjt rated 0 &v 1 when tested after being 
:5Qhälti-QixÄd6    ' "-.'         '--         =..-.". -.-•*•-•' 

«.adfe^. 

j=?CT"-^*! «««*=- —•—"TS 5'!°=S"i''''3t?C ""RSr"!&&."' f^-A_£X^^i>'ifc3 



w 
Since it has not' teen determined whether i;hose  criteria 

will be applied to  surface growth alone or to  surface growth 

together with edge growth,   separate ratings have been assignee 

to the specimens "baaed on surface growth alone and on surface 

and edge- growth considered together.' 

Table 36,  page 3E4,-lis4s the clasBifiesrtie-n,   of the 

molded-plastics tested,, based on the  rating considering earfa&e-   - 

growth alsnr and on the ra Sings considering >.irface growth 

together with, edge growths            --       .... .-_.-.._- - 

*a^g5 

"/SrSSRSSSBM '-rfaTSEStErfS» ''"SBB^Tfi?SS*-^SJ1?"S•f * 
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Summa igt  of,_ Ob sgrvat i pns , 

^-5Ibi-,s-ajxmrar-g applies eithsg to sixrfaae lOgge^Qgi to. 

surface and edges  together as the listings,, if made  separately 

would "be identical«. 

She following  samples 
showed traces  of growth on 
all six replicates* 

Manuf» 

#22 

Designation      &£§&©, 

1253s/ Nat* 
1448:2 Nato 

(JFl-iu 
CFI-20- 

The. following samples 
showed traces or slight- 
growth on all six replicatest- 

#22 1544 Ifct. CF&- 
11540 Brown    CFG- 

*3?he following samples 
showed slight or moderate 
grawth. on all six replioatesi #22 

#22 
12052 Pla-ciL    ÖFI-10 
11934 Black    SFi-2Q 

-355« 
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introduction 

During this period,,., thermosetting molded, plastics were 

tested following the Humidity-Exposure method as  outlined in 

paragraph 4*2  of "Draft of BuOrd Specification 52115   (Ord)7  rev» 

draft,-  Rel«,  of' 18 August 195EF'.,  furnished by the Bureau of 

Ordnance with letter dated 1? January 1951e 

Procedure 
.(in   -IMJ.IL,.   HI    .,-«.i.>t 

The experimental procedure has been explained in detail 

in the Second Quarterly  Report,  pages 78  through 81,   except for 

the test specimens used*    These were prepared ^j cutting four 

standard impact test bars  (•§•»" x •§•" x 5"j>  for ea.eh samplo,   in 

half to produce eight test specimens each %n x. •§*'• x 2~§"«    One 

long edge of  each specimen was ground so as to remove the surf ado 

polish and expose the. filled,* 

Ra.ting    t-   -   • ^~—"        - ••  . - 

At the  end, of the incubation period the, watch glass was 

removed and the ra-ox tafcen out  of the .|är«     Ehe separate pieces 

of string  (controls.) wer>e, examined for fungus growth  (•visible 

i t-o the näteö-d eye),..   All of the  controls inc,lud;ed in "tvftis  set  of 

te-fts-4S^e?L>opcr4 p^ofu-so-f \mgtz^gz cvitli*:      - . 

Each of the' 4 specimens,  exposed without attached cotton 

stringp was  examined {wit© the ail of a 7.Z. ^lash^O^I.ens" magnifier| 

for fungus growth*    The  per&entage of area  co-vered by  fungus; growth 

wa:s noted for each of the surfaeesy  of "each specimen« 

S&6« 

"^•0* -£* ~?J?J&*?iMZ£^£t£ t&* 



"**!> 

!': 

Each of the 4 specimens,   exposed with attached cotton 

string was examined for fungus growth {visible to. the naxed 

eye)   extending from the cotton string,,     The maximum, extent  of 

the fungus growth from the point  of contact' with the""string was 

noted for  eacb  of the  surfaces  of each specimen., 

Table  37 pages 359 "cnrough 5)69 •,  Lists  the   observations 

on the individual replicates* 

-    Int e gPJ^tatloja 

For  a .material to be considered fungiert,   it shall 

not support fungus growth;   this shall he due to absence of 

nutritive  substances  in the- material and not to presence  of a 

fungistatic  agent.     The absence  of a  fungi static agent was. 

determined by the fungus growth extending from the cotton string 

-on ttfco,se~ replicates -exposad with string at-tuch'sd^. 

On the basis of the percentage  ©f area covered by     -   - 

fungus growth of four of the  eight specimens and the. extent of 

fungus growth from a hiown nutrient source on the remaining four 

of the  eight specimens for ejw?h sample "of plastic  laminate  being 

evaluated.;  the  following criteria were used for the various 

degree-s  of fiingus ~re:S i s ta nee: 

lj'    Funginer.t-- where none  of the replicates",   exposed 
without attached cotton .string,,   shows .. - 
more- than 0> fungus growth and where 
fungus growth extends at least I" mru   from. 
the  string- on at  least '2 of 4 replicates 
exposed -with cotton siring- attached... 

-357-- 
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2) Fungistatic- where none  of the replicates,   exposed 
"   ' without attached cotton soring,  shows 

mere than Zfo fungus growth and where 
        . -_.g.iingrua^g^.Qwth., does not  extend at least 

1mm. from the  string on a^Tfaso t^vfr        -•'  
the 4 replicates  exposed with  cotton 
string attached, 

3) ffungus Susceptible- where  at least  one  of the four 
replicates,   exposed without attached 

"'   •     ' - - eottös str'mgy.  shows more than 
Zfo fungus growth. 

In table 37,, pages 3&9 through 369 are  listed the 

ratings for the cloven  (11)   the rmo^aet ting molded plastics 

reported in this  section*    A separate page has  "been set aside 

for each sample and each page presents  Doth the original data 

and the fungus resistance  rating Doth for polished surface 

growth and ground surface growth.    $ha Humidity-iSxposura method 

perm-its a separate evaluation bused öh the- ground surfac-e 

growth alonej hence the separate ratings» 

-35;8-" 



Skeet 1~ öf 11 
iWHIHHIIIIlftH 

FO&CSJS -RESISIPMG-E OF  T-HSa.QSEOlÜ'lBG MOULDED' PMSOCS 

toade*    SF&' 'Ma-nfltfacturer and Jesjgnaiilöä;;.    ,*I3" 

Specimens without strings ättanced; 

TV**--      *l-CV/"l 
JH.VJ.    J-C V 

Bia.clc , 

© 

• ,- - , 
Fungus Growth 

Polished Surface 2Ad^acent Surfaces Ground Surface 

Relat ive 
Profusion area 

co'vereä; : 

Relative 
Profusion 

.    fo  of 
'    a-rea    - 

covered 

Relative 
Profusion 

fo   Öf 
area 

covered• 

1? Mode rate ?>0>      : Moderate mfo Moderate   ' 30$ 

18 Moderate io$ Moderate   ; Z$)fa Moderate 25$ 

-19- Mede rate   : 15$ Moderate- XQ$ •Moderate   ', 15$ : 

2Q Mode rate iofo Moderate   : l&ß ", ̂ Maüeräte   ' 5fo     • 

SBßöimens witii strings- att,a,,e&'8.d: 
—m+Smmt i,u.l I'M I II HI ——*I—II#W^«W»Imm^imm••—•«—mtofrmm*^WW (W, H m • ill! ifiilM ••• , ,*r 

. 1 
©    • 

-pi 
03 
O 

r-4    • 

"""© " 

Maxlr£uS Bait en i öf fungus 
Qrowtji fro® Point of               '.>. 

-•dpnt&ct w4th Strliig 

'PDiislag.d . 
Surface 

Ad Jaaent, ' 
Surlfäaeä 

Ground 
rSurfäee 

4,.mm 5- mm •   % Ä       ': 

I :|g: : . 2 mm 2 mm    : •   1 ram 

23  : 3 mm 3 mm. 1 mm      •.. 

2. fiiGi' 3 mm 
1 - -..••- - - -• 

2 mm 

Rating fge/e. pag-.es. i£5£_ .and.3'5.8, for .asEp-ia-nati -on:):;; 

is&mk m: f%il-sasNT"SiiTs-f^es^|       SUs:ce..p-title 

Based ^on Tgröii-öd &ui'faces^ Suseeptibite 

>;%,^i:-; .??•;-. 
' ^s^^^f^!g^;^p^=^»^wg^'W" *!gg. ^* ^*£- 
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TABLE    37     (GÖMB!X3Sä>> 

rJKSüS  RESJSTMCE OOP THEBlOSlTTING MOIM PIASTSCB 
lOTOTTY SXPOSWE METHOD-} 

trades' 'W^Ma^ifäcturer and fiesi^ation«    #25 

Specimens without strings attac&ed* 

SO? Black 

CO 
• - -R 

•   cö o 
•AI 
Hl 

CD 

~ - ' —    '                 ~ •    ^ungu'S Growth 

Polished Surface gAdoäcent Surfaces Ground Surface 
"•• —••••' •----••*• 

Relative 
Profusion 

fo  of 
area 

cove rod 

Relative 
'Profusion 

    •' - . 
fo   Q± 
area 

covered 

'Relative   ! 

Profusion .' 
'   $ of 
;  -area 
' ^imred. 

: §1 .' Traces- <  2fo . Slight 2fo Slight 2fo 

82 Slight     ; 8* Traces £ Zfo Slight 2fo . 

: 83 - Traces Vs$ Traced <L   2fo • Slight 2?e 

84 Trace s     ; :"'^ ' Traced'; ~~7W Traces :      <2fo 
...  

•Ö". Specimens with strings._attached: <^Wyw«•Wff*» W»MlimWteS^=U^aM^MWM».llM>W|llWIMWt  III« Wlllll  III.. J in iwuiiwCw; 

/ 

(0,      •' 

• TO* 
O 

• '«?« • co     ; ... «   -! 

Ma-seinjum Extent  of Eungus" 
äröwth from Point ef" 
Contact with String. 

Polished . 
'•- Surface 

Adjacent ; 
•Surta-pes' ' 

'öfpund 
Surf acs 

! st; ;    X Itim. ;    1 mm 1 mm 

; &fr- & Jain £ mm 4 », 

j. &v . _. -£X   ^^ -(zr-taux:       - :   ffmwT'   * --. :     - -   . 

-. !   # |.    '2 mm 
|:-    ,--    -   - 

'•      2 |Mft        ; ::  -'£' mm 

Rating j:S'&6 JMgNää 3*5;?? and. g£o for eÄlanatlqnls 

Based on polished surfaces? Funginert 

Based ©n groted sürxäcsäf Tfungin-erii. - 

^e|*.- 

?f* 

- ..W-**s**w».«** 
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ÜLABEET   37       {COffllHDE») 

3OTGDS  ßSSISTA-NCE OF THSEkOSEIIIKG MOED&D £LAS2rG5 
(HOMIDISY TDV\TT5/se< STsHE ME'MOB) 

5£ää$.s    --&   ManufaettLrQr jsnd. Resignation?    #25 

Specimens without strings attache 4 £ 
*i •!. iw   im.   niri,ii i\v ) im ••! jiHuf  •* u.'t •• JIII .«.. ..i«nf)i<pn LWIIIIJIJI, J innini w '" •        -: •.—•* ••- — 

«3UY 

ISfa-tural 

JP 

Pk 

05 

.Fag.-ga.-g Growth    - 

PrtJIgJiA^  SurfSCS 2Ad3aeent Surfaces Ground Surface 

Relative 
Profusion 

$ of 
area 

oovered 

Relative   . 
Profusion 

fa  Of     - 
"area 

covered 

Relative 
Pr ofüS ion 

fo of 
area 

coverod 

73 Slight Zfo Traces <8f° Moderate h$     [ 

74 

75 

Slight •t$ Slight Zfo Slight Zfo. 

Slight Zfo traces <Bf» Slight Zfo 

76   , Iracas -C8*". : Slight Zfo Slight a*_j 

Spegimeng with strings a^taeheüs 
WNM'UI-^>|M«WM« 

*-__.£-* 

© 

CO. 

Polished 
Su 

;L_ 

;f& 

79 

80 

Maximum Sytent of .Fungus 
Growth from Point of 
Gontajrt with - String 

Adjacent 
Surfaces 

Ground 
Surf aas 

3 mm    4-    4 

•3 mm 
"^Tf 

& mm 

1 mm 

g.» 

X am 

1 mm 

i 

6 mm. 

& aim. 

& mm 

g: mm r" 

gatihg.Jgge .pages ,.g§fr and 355 fog explanation!? 

Based-^n polished surfaces,;        Funginert 

Susceptible 
561- ' 

.^*_ 

yEgsgraaaMCT ^^ fyy^'.^^sysr^y"*"''' 
'_*3** »=15— " 'rr^vs-; t-^r>«r f ___.=: ^1^-xrr^'2^S"^^'7M" -1^ *v^5T"~'^ ^£"^t^^^TK^*E^^^3T" 

_i% -_'~V -\*?.V ""-" •%/"! »r.~ ^*3 - 



__j.:t_. 

/SET«» 
Käs.«' 

T4SXS   37   fcouajiwuEi):) 

FSE6ÖS  S2S TSTJKCiE OF 'MERMOSETTIM'Ö MOLDED üHiÄSOTS 
(HUMIDITY 1KBOSÜHE ME1EEÖD} 

OFi-BO   3&Unufaetur.er and Designations    #4 
»py •••iurfW'Mii'iijuan'i 

Grade  G 

Specimens without, strings attached; 

CD 
-P 
d .   o 
rri 
ft 
,2 fti. 

Fungus Growth 

Polished Surface SÄd^aeent Surface0 Ground Surface 

Eelative 
Profusion; 

:   $ of 
area 

covered 

Relative 
Profusion 

fo   Of 
area.; 

; coveyea 

ftelat ive 
Profusion 

$ of 
area     ; 

covered 

1  : . Moderate; 35$ Moderate 70$ Moderate ;         ,35$ 

2 Moderate. 80$ Moderate   ] 5 Oft Moderate ; 55$; 

3 : Moderate ,' 30$   : Moderate 50$; Moderate, < 20$ 

;;  4 Mode rate 30$ 
HI..I—,   .|il.i.,>|.'.H>.l—«I.M 

Eadar^tö,   , 40$; Moderate 20$; 

|jgggiBg5£".Wlth- str tes. attacked: 

as. o 

• .fa  . 
; m 

; Masciiniijn Extent of" Fungus..        '•,' 
' Growth f r:oin I-oint of 

:   Cfohtact with String, 

Polished  ,' 
S.urfäqe 

Adjacent 
Surfaces 

Ground, 
- Surface. 

1    5   : £ mm    ', 5 -ram. 3 mm 

; £ ; ;      4 inm ;    5 rain 2 mm 

'.   7'/; '••    4 w& 7 mm ;     2 inm     '; 

r«.: , ~  5 ,Mn 6 mm •   2 mm* ; 
' . ..-    .'._- ~~: -     c.         ^. . . -. _ 

T-; -.-  

M3MEJ^Se§: iV3m.B- jm an:d"3ö8 for^explangtlonh. 

Based on polished sutffacesrj        Susceptible 

Based on ground surfaces? Susceptible 



T-&ÄIE 37 faQKraJ2BHJ3!3)J; 

FUNGUS  RESISTANCE OF  THERMOSETTBTG MOLDED PLASTICS 
(.HÜMtDT0?y EXPOSURE METHOD) 

ifi£Sl£s    CF1-2&   Manufacturer and Designation:    #12 

Specimens without strings attached; 

Grade 20 

r-' - •••-•'—i 

© 
•     4= 

cö 
o 
•rt 

Fungu s Growth 
Polished Surface Mja cent Surfaces Ground S urfa.ce 

Relative 
Profusion, 

fo of 
area    - 

covered 

Relative 
Prof usi on 

$ of 
a-rea   : 

covered 

Relative 
Profusion. 

fo of 
area 

' covered: 

*      ' Traces •-£ 2fo , &i ;   Trace's 

10 Moderate 5fo Moderate V&fo " Moderate   '•• 6;^     : 

ii • Mode rate f$ Moderate IQfo Moderate   ; 20$ 

;• 12   ; Moderate. ' l5fo Moderate. 
• 

1       M' Slight    ; 
 ,,,,    - ,    - 

Spreeimehs With strings, attached: 

03 
'    -A3 r   c& 

;p 

i   cH- 
(?» - 

.    .0) 

I,«-.   ' 

•Maximum-Exteht of Fungus 
Growth from Point of 
Ö'ähtact with String:'         -   ( 

PoliSihed 
Surface 

fiidjaceht 
Surfaces  : 

Ground 
: Surface   ; 

33    -; 2. mm     ; 3 mm •,      2 mm 

Si" : 1 Jnm     i 2 mm ;      2 mm-. 

1J.   •: ;' ~  2 mm-    • - -g mm    ' 2 mm 

1:6 ' ; :2 mm. "~|~   S jfim     ; .1 mm"    [ 

Eating (See page,« 35? and 3W for explanation. 

Baaed cm polished surfaces;? Susceptible 

iiased, o:l; ground äu/SfägiöSs; SuseeptiMe 

-*363' 



" *— ^W^*^?.T'"-.*£-T:M- ^jy-*~.-.-?J!L*rr, 

'S   KESISMCE OF  !DaCEHM©S2Bl,TJäG^O'IJ)fiD £IÄSTIBS 
(SÖKIDEDy EXPOSURE ME!EEOD) 

Grade:    CFI^SQ   Manu^f acr^rer, and > Designations    #19 

Specimens without strings attached; 
Biacis a 

•H 
H 

(45 

Fungus Growth 

Polished Surface SAd^acent Surface : Ground Surface 

Relative 
Profuslöfl 

fo of 
area 

cohered 

Relative 
Profusion 

f° of 
area 

; covered 

Relative 
Profusion 

% of 
area 

covered, 

89 ; Slight {Braces, .. Slight 2fo • , 

90 , Slight %f0   ; Slight .      -          2$ Slight Zfo     ' 

91  . , Slight   - 2fo Slight gfi Slight Of*          : 

93 ; Slight 
r  ' 

Zfo Slight Zfo Moderate /      5fo 

Specimens with strings attached; 

Tä"-•***«^**1«'-. 

-P 
WS 
Q 

r-4 

JS 

Maximum Intent of Fungus 
jj#0wth from Point of 
Ö'ontac* with String 

aäL^-JIsi/dLs-^s 

' SU3*fa{?s 

93 

94 

1 mm 

1 mm 

95     1 3 mm 

:9& .3 mm 

JLJ_4*^->m^ 

Surfaces 
: ground •"' 
S.&££aee 

4 mm 

1 mm 

3 ÖP 

iL:mnL 

»-mm 

1 mm 

a mm 

_.i 
1 mm 

•ing fSee pages 357-and 35'8... •£<m jg&plahata:oni g 

Based oh polished surfaces?      Funginert 

Base\t on .ground. surges«*"       . Susce.ptl"bls 

-*-•     0   ' '?C; ,     /'_0 ,   ' :    .'    ;. "••y=*^/i-r 

_1 '-.£JJ^ 

***s **^ 

^••ÄJ*1>A.-" rt*?--g^- 



:£tcgr.Ä^f'Tj^ 

2£Bi32    37     (GCMlsS?!3Sn>) 

FOH-G0S  BES1S3&BCS OF IBS f!fflJ3PM0SE!133gg MQEDEB SäSTICS 
(Hülö2>JT3f EEPOS^KHI METHOD) 

G-rades    C3fI^4Q    Manufast-u^e:** anH De^i^atiönt    #19 

Specimens Without strings attacked; 

BM 16468 
Blae& 

Mnitf**«» WirMyiigrnL'.'i^ni 

•   -p 
03 o 
l~i 
ft 
0§ 

Fungus Growth 

Polished. Surface adjacent Surfaces Ground Surface 

Hslative 
Profusion 

-_   f of 
area 

covered 

Relative 
Prof us ion 

$ of 
ax*ea 

ö=o^er*=)d 

Re lative 
Profusi on 

$   Of 
area 

covered 

49 Moderate 35$ Moderate #5> Moderate 50$ 

' 50 Abundant 7-5$ Moderate 55$ Abundant 75$ 

.51 • Moderate 50$ Moderate 35$ Moderate 60$ 

52 
 . 

Moderate 50$ Moderate [Abundant 
* 

75$ 

Specimens with strings attached? 

h 

-A3 

••'    'CO 

Pi- 
.     co 

Maxinwaro $3etant of Pungu£ 
Growth prom Point of 
öoiitaot with String 

Polished   Adjacent 
"-•"" Surface» 

- m 
•f. 

Z' mm 

54   T   8 im 

3 jwa 
,r , ...... J.....,.,,...  

.8 sia 

5 SUu   =_ 

? Baa 

Sronhd 
Surface 

4 mm 

6 mm 

4 i&m 

S  BH2 

Rating. (See page S3 S5ff; and. j^aVfttg" "escpa-^nationls 

Based on polished surfaces! 

Based -on ground surta-aas! Sus-eeptibiQ 

fli--SSB*^FffT*g5^ir ^=0-^ j==    . ,»( fV-,i WäKK^S- i-tk -^sr.-^s* _ t.*"^ •»«^"''iiS'-jgv'i, "•^fr*?^ •e^n?«,*«^*- ~   »- --   -^ = 



Sst^J^Ps^^- 

Sheet 3  of 11 

iac*!ö     <JI 

r r 

r 
tfÜHGUS  SESISEÄBCJS Q% SHM0SETTI3G. M0LDE3D PLäSÜUJS 

(HTTMTTVISPY SIPGSUmä KECHQD} 

Grade;     WE   Manufacturer and Designation.".    #19 

Specimens without strings attached? 
latural 

r 

-p 
C4 o 
•H 

- Fungu .s Growth 

Polished Surface 2Ad,$acent Surfa-oss Ground Surface 

-Relative   j    fo of 
Profusion      area 

} covered 

Relative 
Profusion 

$ of 
area 

covered 

Relative 
Profusion 

fo  Of 
area 

covered 

65 
— —*•'*•- 

, Sraees :    <: 256 • Iraees u.'S'aces ; <_ 2$ 

6.6 graces <2$ ' 
u-^~««—•—« -—•- 

traces :   xxe«y.0S 

67 

68 
t 

iDrao/es "< 2$ Traces <L2fo • Srac'ös 

2raes0 
.,  

<   2fa Iracss 
V. 

Traces- 

g^.e fei meng with strings attached- 
MW<4*Wt^ 

CO 
4»- 

.    cö.   . 
0 

•   B 

•  Maximum Extent of Fungus 
Growth Erom. Point of 
.0 on tact with String 

Polished 
"BaiL'i&Cs? 

'Adjacent 
Surf ace-s '- 

Ground 
Surface 

m ;        s mm._ ]       -f-211 2 mm 

: 79 ; ; -  Z. mm .     55 mm 3 mm 

71 2 Tarn 2 mm 

: 7g 1 mm 
,I"'"",'L'"- "J ! ! 

g mm    1      8.ram 
•   •-             1  ,„  

Rating ABlee pages 517, .a-ndjSJS,, for ejcplahati. onil 

Based on polished, surfaces;? Sunginert 

Bas.e4 Ofi .grotxäd ^ufx&öTfsi J'un.ginert 
"ODD* 

^J-3 ^j_lP^x£jrCi^^^r-'-** 
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|ä£AKä8 

•Sheet 9, of ll. 

TASEE    37     fCQIJTimiED} 

MJKOÜS BESTS[MSfCS OF TEEKiöSETTBJG- liOZSE^BL-^S.^lüS- 
(HÖMIDITY MPÖSf Bf METHOD'} 

tea des.    MFE    Manitf a c tur» y and, fle s ignation;    #13 

Specimens without  strings attahced:. 

BM 17748; 
Natural 

CD 
-P 
CO o 

, -(4 
i-i     ' 
Pi 
a> 
04 

"Fungus Growth 

Polished Surface 2&diaceht Surfaces'    Ground    Surface 

Relative 
Profusion 

fo  of 
area 

'covered ^ 

> Relative ; 
: Profusion 

fo.   Of 
area : 

covered 

Relative 
Profusion 

fo  of 
area   : 

covered 

57 Trace s +2$ Traces '--2$ .. 'Traces <2fo  • 

58 Traces :      <-2^ Traces *.Zfo : ; Traee.s c2$ '• 

;   59 '   traces -._ <2#; '   Traces ^; Slight 2/0 

;   60 Trac:es: •^2$ .   Traces 
:  

'Slight 2$ 

Specimens, .with strings, attahceds 
iwn«»1iiriiiiMiiijFJwtF<<^l,tMt,,.PM.%,^|gn.„l^<,^H.,WIM ,.I,M,,M.MWIIII

1,,I\ „,!, M, HHMTW»;. Hill HMniirTIH 

di    - 
:   & 

CO       .; 

Pi 

'    Maximum Extent- of Fungus 
•   drqwth From PMnt, of 

Contact with spring 

Polish eel 
.Surface 

Adjacent 
.Surface's , 

Sround 
Surface   s 

•i"  61" 31 
- - - •-   - — 

, 2 mia g. .mm    ; 

;:   62 :
; 2 mm .   -   2. mm 2 mm 

.an   ' '.     .S'-aaa   " 1 jmm 2 mm 

;   6:4 , ;     2 ®m; 0. -TWTL •--- 2 mm. 

Rating  (See ,p,ag.es 357 and' g58„_f_ör eagplanation)• 

Based on -p.olishe-d surfaces?--    FüÄSgxn-e^t?- 

Bäsed on ground- surfaces*- Fun'ginß-fc-t 
-367 

:'li ..,-. 



.L. 

{UUSäJ-. 

Sheet, M e.f Ja- 
"fWW«^fW«l%, 

mBiE  m   iQ^mimm) 

PUSTGUS RESISü&HCE OF üUERMOSE^MG MOLDED PLASTICS 

fHm,fIDiO)Y EXPOSURE MEHIOD) 

jSrade;    MBÜ-IO   Manufacturer and De si gnat ions    #23 

Specimens fyithiout strings attached;. 

12420 

f -  

+3 
CÖ o 

CD       i 

 . , . __ . . . ! r-~ • — •—- 

Fungus Grovrth 

Polished Surface 
- '        i          "              '•    • 

2i.d3a.asnb Surfaces-    Ground. Surface 

Relative 
Profusi on 

$ of  ; 
area 

covered 

Relative 
. Profusion 

•     $ of 
area 

covered 

.Relative 
Profusion : 

$ of   ; 

area   ;• 
:covered 

;25 Moderate .25$ Moderate 35$  . Moderate 35$ 

, 26. ; Moderate 25$ Mode rate 35$   ; moderate ~ 25$ 

2? Moderate : 35$ Moderate 30$  ; ' Mode rater' 30$ 

.28 
*> ^i- 

Moderate mfo Moderate 3.a$ : • Moderate 30$.   ! 

Specimens, with- gtzlngs attached; 

# 
• •'-   ctt -_•' 
• ;     •©• 

!'    r-\ 
Ox. 
iß 

.:     P*         ' 
t 

Maximum'Extent of Jläagus.     !! 
:       Growth From Point of 

Polished ; 
Surf a tie 

'Adjacent. , 
Surfaces •; 

Ground   1 
;   Surface '' 

> 2.9,. 3 mm ..      .4 rnfti 2- mm-   ' • 

..30   " 2 mm .2- mm    ; • 2 mm 
;'J33L"" 
•i 

5 mm ,2 mm 
•;•   - 

2 mm 

4 $4   ; 4 mm ;-     3 mm 

.Rating  (See...pafläfT 35f;.jaa-d 358 fpff explanation)i 

Bated: on polished surfaces:;    Susceptible 

Based on ground sur-fceeÄ* SuScept-iljie 

-368*, 

iJo^r*3*' * z^ T^!~*Z*Z*£~*~•?~~ _ --•"•• • ysh"^* 2"!^ y~y 



Sheet IX. Ht 

Wä-BJüS    Wf fC®H6.3JBE3BT 

FttBFGUS RESISMNBE ÜP SHSHMO&ETIIHG MOLDED PpSOTIGS 
" - --- ~: {KUltlDIxi mOSKTKB atSKEHOiD-l. 

Grajie/.    MFI-20'   M^}?,^^ä^Sl~^kJ^l^^^^    ^2S 

Specimens Avithout stringB a*tgi^CLs 

12410- 

-P 

O 
•r+ 
rH 

CD 

Fungus Growth • 

Poll shed Surf a-.c;e .; g&djacent Surfaces Ground Surface 

Relative 
Pr ofus ion 

fo of   ; 

area 
covered' 

••••  ;    • 

Relative 
Pr ofuslöh 

fo of 
area 

;. covered 

Relative- 
Profusion ; 

fo   Of 
area 

covered 
• • •  : 

33 Moderate • m$ Moderate ;     35fo Moderate 35$ 

34 Moderate mfo Moderate 25$. Moderate 4G$' 

35 Moderate : 30 fo Moderate 30$ Moderate 4:0$ 

36. ; Moderate mfo • Moderate 25$- Moderate 40$ 

Spec linens with st r ings,. attähc e d; 

,._ .... 

CO    - 
o    \ 

•      Maximum: Sictent of Purvgu© 
Growth From rakt pf 
Gonta-ct with String 

Polished 
-S.ur facer 

Adj.ace&t 
.Surfaces. 

Ground 
Surface : 

=  3V :      2 mm. ,\  3 mm- 2 ipm 

38   ; 2 mm, :"- ^Tpa . -2'. mm      ' 

'- .39. 5 -mm . 4 torn r    6 .mm 

3 üci 3 Ml"" " "" 74 inm ~~~!. 
.. i_;.iii.-...ri.-.._-.... ...'• 

fe&g. .pages. g.5g. jaudL. 'Z>b&. for;, e3cpla&a.tipn.|s 

Based, on polished surfaces?     Susceptible 

Baaed on ,groxmcL .surfa-e^s*. Suscopt-ihle _ 
•&B&* 

iT<?!rTwg»v«i -7^, -r«"^^-v^ $z^--^-&r~$ •— 
^ ,^=:-\ y. -r!r«rtrr-STt,cics45^»»t•^i=i<, 



•ismm V6B 

FUNGUS. HBSISiEANT3E  OF THE HMO SIT TAG MÖIDSD JPIASTIffS 
(HUMIDITY-EX?0SFR2 METMGD) 

{Summary  of ratings listed in table  37)    ~ 

Spec, 
Grade, 

CFG 
GFG 
GFG 
CFI-20 
CFI-20 
CFI-20 
CFI-4Ö 
MFE 
MFE 
MFI-10 
MFI-20 

;     L 

i ; 

i ! 

.Uli: 
it-"' 
T't.''' 

Manufacturer and 
Designation, __ 

#9 BM 12G Black 
#25 307  Black 
#25 307 Nat, 
#4 Grade. C 
#12  Grade  20 
#19 BM 3510 Black 
#19 BM ±64"6S Black 
#19 BM 16981 Nat. 
#19  BE 17748 Nat-, 
#23 IS42tT 
#23 12410 

Polished Surface 
Hating 

" Susceptible 
Funginert 
Funginert 
Susceptible 
Susceptible 
Funginert 
Susceptible 
Funginert 
Funginert 
Susceptible 
Susceptible 

Ground Surface 
.,,,. .Rating ,.., 

Susceptible 
Funginert 
Susceptible 
Susceptible 
Susceptible 
Susceptible 
Susceptible 
Fung inert 
Funginert 
Susceptible   . 
Susceptible 

~370~ 

•/»-•• ^t^r^^vs^MW**    ^^üi*r*jvY' II"JT7T* —'•- 

1.    -/ 
Tf^rrrvx.1'' -** -rmr«"^-'^^ - 



II 

T f 

i i' 
I L 
i i, 

,1 1 

M 

Sucttmajy^of Qhaeryat long IggXig^g g. Stir fa oe ) 

(Ehe following samples 
snowed growth covering 2^ or 

4 

Ma-nuf. 

less of the area on all 
replicates* 

(These  samples also showed 
a minimum of 1mm growth from 
string on replicates  exposed 
with string attached) 

-    She following sample   .-    - 
showed growth covering 2~10

C
/ö 

of the area on ail 4 replicates* 

The  following samples 
showed growth covering 1.0- 
4Qfo of the area  on  all  4 
replicates? 

. She following sample 
showed growth covering 30- 
&0fo of the area  on all 4 

loaies; 

#12 

#19 

#23 
#23 

#19 

gnymary of Observations JGround Surface) 

1   She. following samples 
showed growth covering.2% or 
ies-s of the area on all -4 
replicates.:' - - • —   .. 
--   rV-;|fhes,e samp las also- showed 
a minimum of imra growth from 
string on. replicates expo-sed 
with  string attached.) 

The following samples 
showed growth oovering 2- 

iViähUf « 

#85 
#19 

#25 
#12 

;;|    of the area oh all 4 replicates:  ?/19 

She following aäinplss s&ow§4 #19 
growth covering 10.»4^ of #4 - 
the area on all 4 replicates:   .     #2:3' 
';""'• -:     '- #£3 

Ehe So XX owing: samp.1^ 
show-ed growth covering 30- #19 
SOfo of thearea^on all-^    '-••'•' 
replicaue^s« 

Designation      öradj 

#25 Black CFG 
#25 307 Nat*. CFG 
#19 BM 3510 Bl. CF:E~20 
#19 BM 16981 Hat, MFS 
#19- BM; 17748 Hat-, MFE   - 

Grade 20 0.3*1-20 

BM ISO Blaßte    GFG 
Grade G CFX--2.Q 
12420 MFI-1Ö 
12410 MFI-20 

BM 16468 Bl.   CFI-40 

isslgnation      Grade 

'30? Biaai £F£ 
BM 16981 Nat.«-MFE 
BM 1:774:8 JJat, lm% 

307 Nat«. 
Grade 20; 
BM 3510 Bl* 

BM 120 Blasfe 
Grade G 

12410 

BM TA^A^ PI 

CFG 
GFl-20 
CFI-'20< 

g.FI-20 
MFX'*!©'- 
MFI-20 

rw T•/- 0 

•»3.71- 

« •~^axfeffl?-*'s-^^*S»iSiA «•fagqKMigag^aEEJr.isaa» <&a&s9£a+ ^ 

;*^'?t ^*^^?^?^^^^^TJI^**^^,^MMK Jt>*- - 



g-giwparison  of, Re.sujrt sJby_ frh» Two Methods. 

A total of    11 thermosetting molded plastics have 

•been tested for resistance to fungus growth using tooth the 

Potri'-Dish," Method and the Ikimidity-Exposure Method as  supplied 

by the Bureau of ordnance.     Observations and ratings  of the 

individual replicates of these 11 molded plastios have "been 

reported on previous pageü  of this report and in prior reports 

in this series* 

Table  39,  page  373,  lists molded plastics arranged in 

decreasing order of fungus resistance, as determined; by the 

Petri-Dish Method,   considering surface growth alone»    Also 

listed are the  corresponding results as ootained using the 

Humidity-ikcposure Method» 

This listing has been .compiled using results  of 

surface growth alone  (on unconditioned spscimuas)   since it is 

not fe|t  that  the  edge growth obtained in the Pefcri-Rish Method 

is comparable to that obtained in the Humldity^Sxpsoure Method«, 

1© conclusions ar-a being drawn from this listing 

until .aii_tM.4i:oldeu plastics tmAex' test, have been reported* 

'-^Cf^S^r^.Z^t "T^Wn^r. ,W&*o^j1V5JC2JJ/*^--rz--    ^ ->T 
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-55SS23* 

PILOTS  RESISTANCE  OF THERMO SE2TIJ5FG MOÜK TIG' 
ft o    -pwtPi"!fn-> n»ir -rvri->-r\.    wv'- ?H© TEST METHGBS 

Spo c* 
Gradfc 

Manufacturer 
and 

Be-sigsa t i on 

Surface Grov/bh by: 

et ri «-Dish Method 

Relative 
Profu sieh 

Bating 

Humi.di ty ^Expotjur e 
Method 

Relative 
Prolusion area 

covered 

MFE 

MFE 
GFG 
CFG 
GFG 

G3TI-20 
;cjri-40 

GF2-30 
MFl-10 
$Fj-20 

; #19 JöM 16981 
Matura1 

#19 m 17748 
#25 -307  Bl. 
#25  307 Nat-, 
#19  m 12® 

Black 
#19 m 351Q 

Black 
#4 Grade G 
BM 16468 

Black 
#12 Grade 20 
#23 12-420 
#25 12410 

Traces- 

Traces 
Traces 
Slight 
Slight 

Mod;. Part Coi 

Mndi Part  Cots 
Mod:  Part "Cov 

AMhdant 
Abundant 
ArDumdaH37. 

1 
1 
2 
2 

2 

4 
4 
4 

Traces 

Traces* 
Tr*  - SI, 
Tr» -si, 
Moderate 

Slight 

Moderate 
Mod», - Abund 

4. Ifc 
1.2'5# 
1«7@$ 

$3T« 
i Mod» 

Moderato 
Moderate 

_1 

fi 40 

52* 5$ 

'6»5fo 
&U25# 

3:5$ 

See page .347 for explanation 

-37'3~ 

ü. mum""« ^2*' 

*<"?Pff[SS ^-^•^^sn^vsh^^^^^: 
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^ä^s^ 

i AIiAKftj 

FOTG-IHEaTlESS OF  SOtJ)-EBLES.S  TERMINALS: 

Introduction 

Ah ad-dit ion-al phase   of. wörfc under- this program has, 

"been the testing of solder less wire and cable terminals 

incorporating plastic materials in their majce-up*    (Chase 

materials  include  injection molded nyion in some cases and 

•ydnyl-type plastics in other cases« 

Results are presented in this repo.rt of th« determine 

atiöns "by both the  laboratory procedures«. 

Materials 

Samples of äälderle:ss wii?6. and cabLe, terminals,  as 

supplied "by three maniifa-GtUre^s were evaluated?    these ihol\lde?d 

the following* - ' 

i. 

Manufacturer   B-e-signaiion 

#29 
#2? 
#2? 
#2-9 
#8.9 
#30 

t 

m 

m 

RB^87^ -" ' 
RC.-3e2     .. 

RBB^gäl 
In 3'Uls.tors, 

3190.2 
3187#_ 
3'5l08 " 

•7^32:056 
Note*;  Metal Bart 

TAE^-18.S4-3 

YAEV10-^5 

Plastic Color 

Nylon Red  (DyedT 
. -NySoh Blue- tlyed-}: 

Nylon   . Yellow  (isyed) 
Nylon Natural 

_ Nylon .Natural 
Vinyl Blue 
Vinyl Red 
Vinyl Yellow - 
Vinyl Blue 

t corrosion- -proofed 
Nylon ' Red ; Nylon. Blue- 
•Nylon Yellow 

)-n Gie-.ar- 

•374rt 

Tr-.*,-   ,—.-» 

-=...,-«.<.-, t wj3BmaGj&&^ziiejga**s&^**w ***. 
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BgjjirM sh. Test kg 6b.-o.cl 

Intro clue-ties. 

The  soiderless wire and cable terminals were tested 

following the Petri-Dish culture "test procedure as outlined 

in "i'ungihertness Requirement and Test tax use in MIIrX-631A 

(as completed 89  January 1951)  furnished "by the Bureau of 

Ordnance with letter dated 16 February 1951,.. 

Pr oca du re 

The procedure used was the game as that used in the 

Petri-Dish funginertness tests  of plastic  laminates except for 

the test specimens used.    Details of this procedure are, found 

in the First quarterly Report of this series*     (See page,© 5.y6-,s 
and T"-r)"" 

In th-ese te^ts,,  the specimens usod were, as commercially 

supplied by the mahuf&ctaarers, "Hfch overall dimen.sioas ranging 

from i/2» to  1?' long an-d from S/l6if to 5/*K"  in diameter-^' 

and \iepe handled in the same ma&sn&jL- as the plastic ~spe.cim.ej3.s-*    .   .. 

Rating 

It the  .end of the'81 day -incubation period,   each- 

!   specimen wa.s Examined fo.r_gä?-owth on the plastic psjrts exA    rated 
äs- follows;;. 

(See &e3?t Bs-g-o.) 

= ?'7 75* 

"^^^^sgs^pn^r»!^ •i*^^3S*^^^«^?' ~""~? r^^sss 



•{JAC-AKAS. 

Observed Fungus Growth. 
OH the  Specimen 

fo growth 
ffiraees öf Growth •(* J 
Slight  to moderate growth:  partial  coverage 
Moderate growth?   considerable: coverage 
Abundant growth-?   -Samplete  coverage 

Rating- 

0 
1 
2 
3 
4 

f*): traces of growth are defined as scattered,   sparse 
fungus growth such a,& might develop from aft unusual"mass 
of spores in the original inoculum,,   or upon an occasional 
extraneous hit of dehris*     {Continous c>obwebhy growth 
extending over the entire surface or edge of the  specimen 
even though not necessarily obscuring the  specimen,  was rated as 2,) 

Kahle 40,  page,s 378 through 380,  lists the  observations 

on fixe- individual replicates  of both the unconditioned and 

the  conditioned specimens and the numeric rating of each 
replica tu«. 

„ ^to.^priejEjatioin :   •--— '   — 

For- a material to he considered fuhginert it  shall 

hot  support fungUä" growth.-;- fehis shall he due to: absence  of 

nutritive sahst anceis is t&e material and no.t^u|LjÄÄs.en££ öf-a- 

funglstatic: agent»    T'he ahsence  of a  fugitive fungi static-" 

agent was- determined from the re-.suIt-s  on the speci-mens "whigh_.„- - 

rerceived the conditioning -of •& hours, at BS° £•*• -'   "-'- 

On the ha.-sis of the numeric rating of the fungus; 

growth on tbe six specimens for e&e=h material, being evaluated, 

the  following, criteria were. fissA fo* the" various degrees of | 
fungus re si st anc e.j 

•'{See •N.aa&t- Sägaj,   - 

•=8.7 fi*» 

-/Zir- ,T ^QfZj&WlS^übS»^-- -3- ^^-^ä^am/m^i s^is^^:ssr^^^f^ 3^3 "^*?^S? 



^inert-^ where at least 2 of 3 specimens were rated 
tf or I when tested as received and at least 2 of ,25 
specimens were rated 0 or 1 when tested after being conditioned 

ff ü gi 11 ve. ff-ung i s t a tic- where at least 2 of 3  specimens 
were raided 0 or 1 When tested as received and at least 
2 of 3 specimens were not, rated 9 or 1 when tested, after being conditioned^ 

Jhangfrs Susceptible-' where at least 8 of 3 specimens 
ware not r:aterd'JÖ' or 1 when tested a--ö received and* 
at least 2 öf 3 specimens were net rated '0 or 1 
when tested after being conditaneSV 

lable 40 pages 3-78 through 380,  lists the elassifica« 

tiön of the solderiess terminals tested.,, based on the ratings 
of fuhgu s gr öwth *. 

2) 

3) 

-"^^n-^rrS; 
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gwmmary of Otosisr-yations 

All replicates  of all  samples showed tuo growth 

or traces of growth-on surfaces and edges«, All samples 
rated <sPüngTn¥irtn* 

WQve 

'- mi 

'rH ~^~^*"^^f^~^^s?Zs^^ JV^ -—•~—i «to-—•- "" „ ppr\=%,? <s*C? £?Q Ä*^5f s j?osaÄ^i ^,-v; - *_T^ y^T: H 



!l 

I > 

Humiaitar^jgSB'östtürp Method 

Intr; odac>ti on 

The solderiXess terminals were tested foil owing the 

Humidlty-EspoBure Method as. 01$ line a in paragraph 4*2  of 

"Draft of BuQrd Specification 52T15  (Ora). *  rev»  draft*  Hole» ; 

of 15 August 1950";   furnished hy the Bureau of Ordnance with 

letter dated 1,7  Jän&äryl9fl* 

.   Pre oedure 

$h.e procedure has. "been explained in detail in the 

Second Quarterly Report,  pages 78 through 81» 

In these tests,  as in the PetriKDish test's.,  the 

specimens Used were as co.mmerGlälly supplied hy the manufacturers, 

with the overail^lmenisions ranging from l/2"  of 1" long and 

j  ftfom 3/16" to 5/16.?'; in diameter,!  and w=ere handle^ in the  same 

^manner as the plastic,  specimens« 

Sitting ------- 

-•it 'the ehd of the inouibation period me fcateh glass 

was  removed and_ths|j£ap& jaken out" of the  ^.ar»    The sepa£ate 

I p-ieees  of string, ^controls;)' were  esamirned fö-r fungus growth 

{.visible to the naked eyel«.    All  of tn>e oontrols included in 

thls^set  of tests developed profuse fungus growth. 

lach of the i spe<aime#3* .exposed withiout attached: 

• cot-ton .stroagj-was, examined, (with ishe. aid of a -7X. "Flash^- 

' lens" magnifier.)  for fungus growth."   She  percentage of area 

covered "by fungus growth was noted,* 
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Eäöh of the 4. gpecä-me;n£r,  exposed with atta.c&eä 

ci'o-tbon string Was examined for fungus growth  (visiDle to 

the. naked eye) extending from the cotton strange    The maximum 

extent of the fungus growth from the po.iht of contact with 

with the  string was noted*   for each specimen, 

Tahlo 41 pages 385 through 388V lists  ehe observations 

on the  in aivi^wrx^e plica te^sV 

Int e^g* Q-tftMJ?h. 

For a material te be considered. fühgi~ne-rt,   it- shall 

not  support fungus growth.;  this shall he due to .absence of 

nutritive, substances  in the material and not to presence of a 

fungi static- agent»    The ahaence of •& fungistatic agent »vas 

determihed by the  ft%agus growth extending from the  cotton 

string, on those  replicates expose-d with string attached« 

(bra, the basis of the aerp/entage of area 'covered "by 

fuhgjas .growth of four of the- eight  s-pe.ö.imen-s ,änd the  extent of 

fungus, growth from a  3c.*own nutrient source on the retna inl-n-g 

four öf the eight sipe-carnens for „each ssmple «eiaäg eväluated> 

the following; criteria were, used for the various* d:e|r.e&s of 

ftingu-s; 3?e:s;ist.anc-e':S. 

^    JPutl.gl^-ert'-'- where« none  of the- replica te.s-?  exposed 
"-—       ~:      """Ä'litlt'ötärt-a"t-ta*Qh;e<ä ©ott-ön- string^ shows 

m-p S?e than Z'fö fungus -growth •ü.TUJ- 
.__ V7.fes.re. fungus-growth; extanas as |e$stLl. 

•im.4  from." the string on -at least £ of 4- 
- . replica t§.j=s. exposed n'lth cotton, string 

attached," ""     •"- -'-"" -: 

•380*- 
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~ where none,  of the re.p-J.leatas,, exposed 
without attached cotton spring^ ghewfis 
more than B$ fungus growth and. -^hexe 
fungus growth, de.e-.s, not  axtend at  least 
X mm.  from the string sa at least  2 of 
the 4 replicates exposed with cotton 
str ing attached. 

Fungus Susceptible^ where at  least one- of the four 
replicates,   exposed without . 
attached «st-tan string,  shows more 

.. .   - . than .&$.jfunsus growth«-    . 

In tahle 4.1, pages 38:5 through 388 are listeä. the 

ratings for the_±hirteen_„fl3l solderliiss- tearaixials reported 

in this  section« 
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Summary of O-lbsexvatioaa 
*v*mm,f\.Tau.-1.<>•«• i. • ».in •»*»»>*—•• 'in 11eg"IH"'• "c•*»ic^^o •>••»»•••'«' 

|    shewed gsöwth covering £$ or 
Ifss of tto area  on all 4 
r/©plioatess 

(fness.  samples also showed 
p: minimum of 1mm grow;th_f^O;fti 
stflng on rep 1 Mat es, exposed 
with  string attached] 

-    $he  fo IJLOW ing . s am pi es ' 
showed gmwth eeveriiig. 2 - ira 
&£ the ai-at" an  all 4 replicates: 

2ha foilev^i.üg samples" 
PW--S4 grewirh covering 2$ or 

l6-s,s of the area on  all 4 
replieat-es,; 

(Shese   samples did not 
show a minimum of 1mm growth 
$r-ö-ni s tr ingL en repl i ca t e~s 
exposed with str Sag attaehe.s.) 

#29 

#23 
#30 
#30 
«si 
#31 

#31 
#31 

Designation 

£k c-czirr. 

- SB 873 

JSB® :2g.7L_ 

35*108    _" 

SI ear Kyi on 

tAl-14U' 

3lE£8' 
7-32056 

«38 9 -      I 
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Comparison of Results "by  the.  Two Methods 

Results o.f tests  on the  soiöe'xiess terminals "by 

the two methods show good agreement orcept  in ä few cases« 

All  sample« were  rated feihg inert by  the Pet^i-Dish 

msthftd«.    By the HumMity-^Exposure method.," all the sample© 

supplied "by manufaeturex #89 were  waited funginert»    iw;a of 

the  samples supplied "by #3-0 were rat& d funginert and two were 

rated fungi.static.    £wo of the  sample s  supplied hy #31 were 

rated funginert and tw.Q were  rated  susceptible..     (On a slightly 

diffe.reht basis for rating:*  which rates samples äs fungiS^t*   '-.. 

intorme-diate,  or susc-opt ible*   these Last two saoiples would he 

rated intermediate Je 

Different  samples "by  each iaahufactüre^ represent 

minor' oh-anges in the coloring an4 sise   of the. sample rather 

than .changes in the plastic  formulatLon.,    Hence the differehöe 

-ih^the results may he due to test metekod  rathar than differences 

in the  sample«?    For this -reason addLtional samples have heen 

requested for further tests on these materials.« 

Table  42,  page- 391,. lists a comparison  of growth and 

^rating hy  the  tw    test  methods* -   j- -.. 
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TäBIS 42 

FUNGÜS  KESISTM.GS ÖF  SQIDERLESS  TERMJIMS 
AS- DETMiffiFS BY $110- ESST METHODS 

Manufa .o&ur'G'r 
an ft " 

.De.s.igna ti on. 

AT"'? 
#29 
-#* 

il 
* £'Z1 

#29 
#2.9. 
JLikn. 

•318'?® 
'3-190:2 

RA. 8g'3 
RC  362 
RB. 875 

tSE-£@:G43 

_ -a.KT-r.ia 

7-32&'56 
G;ieär .Nyl-öä 
RBB-221, 
Iäsüiäts'or s. 
TliyiO^Ö 

Surface •Grswt.ß. vyi 

Petri-D'igh Method 

Relative 
Profusion 

lone 
iSen-e 
'Rone 
Bfiön-e 
Wpne 

". Sone 
JNfone 
fracas 
Traces 
•Traces 
Traces 
Tr&e&s. 
Traces 

RatiJij 

0 
0 
0 
0 
0 
0 
0 
i 
l 
1 
i 

£ 

Hum i di'-ty--JExp-o sure 
Mfetäoa 

Relativ® 
Fro-fusion 

N-one-Tr.« 
Ijon-.g^Tr» 

Traces 
Traces- 

Ti%- si« 
Suv* S3.., 
SI»-Modi 
None^Tr* 
Traces _ --_ 
Traces 
Tfcace;s 
Tra-B.5:s 

Sl0r-Möd. 

*- See £a ge: 35-6 fo.r- explanatlon 

. # of 
area 

• c-ovsr;e:d 

Q.*T5fo 

if 

•a 

-391- 
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